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BBenenue

«AKBapryM — 3TO yIIPABISIEMBIA YEITOBEKOM IIPUOOP».
P. Yapn

Nnest Hamiero uccjieI0BaAaHUS M HAMMUCAHUA Pad0ThI MOSBWIACH TTOCJIE YPOKa
OKPY>KaIOIIEr0 MUPA, HA KOTOPOM MbI IO3HAKOMUIIUCH C aKBAPUYMOM, KaK
MaJICHBKOM MCKYCCTBEHHOM SKOCUCTEMOW. MBI pemmin 0oiee noapoOHO y3HaATh
MCTOPHIO MOSIBJICHUS] aKBAPUYMOB, KaKMX PBHIOOK MOKHO Pa3BOJINTh, KAKUE
pPacTEHHUS JIOJIKHBI OBITH B aKBapUyMe, KaK MPAaBWJILHO YXa)KMBATh 3a HUM, U,
HAKOHEIL, PEIINIINA ITPOBECTU HECKOIBKO SKCIIEPUMEHTOB C TIOMOIIBIO TATYUKOB
Vernier, ¢ KOTOpbIMU HAC MO3HAKOMUJIM YUUTEIIS HA 3aHATUAX «SI-
UCCJIEIOBATEIb>.



BBenenue

JKocucTeMa nmpecHoro BogoemMa. Hanbosiee OnmaronpusaTHbIC YCIOBHUS IJIs
KU3HEJEATECIILHOCTH OPraHU3MOB CO3AK0TCs B IpUOpekHOM 30HEe. Boma 3aech 1o
CaMOro JHa MOPOrpPEeBACTCS COJHEYHBIMHA Jy4YaMHd W HACBIIIEHA KHUCIOPOJIOM.
BOmm3u Oepera pa3BUBAIOTCSI MHOT'OYHCIICHHBIC BBICIIME pacTeHHUS (KaMBIII,
pPOT03, BOJASHOM XBOII[) U BOJOPOCIIH.

B xapkoe BpeMsi y MOBEPXHOCTH 00pa3yeTcsi THHA — 3TO TOXE BOJIOPOCIIH.
Ha noBepXHOCTHM IUIaBAalOT JIUCThS W ILBETKH OCIONM KYBIIMHKHA M JKEITOH
KyOBIILIKA, MEJKHWE TUIACTUHKHA PSCKU IOJHOCTBIO 3aTSITUMBAIOT ITOBEPXHOCTH
HEKOTOPBIX MPYAOB. B TUXHMX 3aBOJSIX CKOJIB3ST MO MOBEPXHOCTH BOJABI XHUIIHBIC
KJIOTIBI-BOJOMEPKH 1 BPAIIAIOTCS KPyTaMU KYKHU-BEPTIUKH.



BBenenue

B Tosiie Boabl 00UTAIOT phIObIl I MHOTOYHMCICHHBIE HACEKOMbIE — KPYITHBIN
XUIIHBIA KJIOI IJaJbINI, BOASHOW CKOPNMMOH M Jp. Mxu o00pa3yroT Ha gHE
OOIIIMPHBIE TEMHO-3€JICHbIE CKOIUICHHS. JIOHHBIM WJI HACEAIOT INIOCKUE YEPBH
IJaHApHH, BECbMa PACIpOCTPAHEH KOJIbYaThii YepBb TPYOOUHHK U TTUSBKH.

HecMmoTpss Ha BHEIIHIOK MPOCTOTY MPECHOBOJHOIO BOJIOEMA, €r0 CHCTEMa
MUIIEBBIX OTHOIICHUM JOCTATOYHO CJIOKHA. BBICIIMMM pacTeHUSIMH MUTAIOTCA
JUYMHKH HACEKOMBIX, amM@uOuii, CKOOJsIue OprOXOHOTHE MOJUIFOCKH,
pPaCTUTEIbHOSAHBIE PBIOBI. MHOIOYKMCICHHBIE TpocTeiine (KIyTHKOBBIE,
MH(Y30pHH, TOJIbIE M PaKOBHUHHBIC ameObl), HU3IIHE pakooOpasHbie (HadHUH,
IIUKJIONBI), (UIBTPYIOIIKE ABYCTBOPYAThIE MOJUIFOCKH, JHUYMHKA HAaCEKOMBIX
(ITOACHOK, CTPEKO3, PYUYCHHHUKOB) MOEIAOT OJHOKJICTOUYHbIE U MHOTOKJIETOYHBIC
BOZIOPOCIIH.



BBenenue

Pauky, 4epBH, JUUYMHKKA HACEKOMBIX CIy)XKaT MUINEH pblOaM U aMpHuOuIM
(narymkaMm, — TpUTOHaM).  XHIIHbIE  pbIObI  (OKYyHb)  OXOTATCS  3a
pacTUTEIbHOSAHBIMU (Kapach), a KpyIHbIE XMUITHUKUA (IIyka) — 3a OoJee
MeJKiuMHU. HaxomsaT cede muiy ¥ MaeKOMUTarIue (BbIXyX0db, 000PHI, BEIAPHI):
OHH TI0€JIat0T PHIOY, MOJUTFOCKOB, HACEKOMBIX U UX JTUUYUHKH.

Opranudeckrue OCTaTKH OCEIar0T Ha JIHO, Ha HUX Pa3BUBAIOTCS OakTepuw,
noTpednsieMble MPOCTEUITUMU M (UIBTPYIOIIMMH MOJUTIOCKaMHu. baktepun,
’KTYTUKOBBIE M BOJIHBIE BHJbI TPUOOB paszjlaratoT OpraHUKy Ha HEOPraHUYECKHE
COCIMHEHHS, BHOBb HCIIOJIb3YEMbI€ PACTCHUSIMHU U BOJIOPOCIISIMH.



BBenenue

[IpyynHOM €Mab0ro pa3BUTHUS KU3HU B HEKOTOPBIX BOJOEMAaX SBISETCA
HU3KUH yPOBEHb COJIEp)KaHUS MHUHEpPaIbHBIX BemiecTB (coeauHeHuit docdopa,
a30Ta ¥ 1p.) WKW HeOJaronpusaTHas KUCJIOTHOCTh BO/bl. BHECEHNE MUHEPATbHBIX
yIOOpEHU W HOpPMAJIM3aldsl KHUCJIOTHOCTH M3BECTKOBAHHEM CIIOCOOCTBYET
PA3BUTHIO ITPECHOBOJHOIO IJIAHKTOHA — KOMILIEKCA MEJIKMX B3BEIICHHBIX B BOJE
OpraHu3MoB (MUKPOCKOIMMYECKUX BOJOPOCIEH, OaKkTepuil M UX MHOTPEOUTEICH:
UH(Y30pHUid, pad4KkoB U TIP. ).

[In1aHKTOH, SABIASCH OCHOBAHWEM IHUIINECBOW MUPAMUIBI, MMUTAET Pa3IUYHbIX
KUBOTHBIX, MOTPEONsieMbIX pblOaMu. B pe3yinbrare BOCCTAHOBUTEIBHBIX MEpP
IPOAYKTUBHOCTh PHIOHBIX XO3SIMCTB 3HAYUTEILHO BO3PACTAET.



BBenenue

DKocuCTeMa — CAWHCTBO JKHBBIX OPraHM3MOB M HMX CpelIbl OOWTaHUS, B
KOTOPOM >KHBBIE OpPraHM3MBl pa3HBIX “Tpodecchuii’ CImOCOOHBI COBMECTHBIMHU
YCUIUSIMU TTOAACPKUBATh KPYTOBOPOT BEIIICCTB.

M3ydnB 3KOCHCTEMY IPECHOTO BOAOEMA, MBI MOHSIH, YTO AKBAPHUYM 3TO
MOJICNIb BOJOEMA, IJI€ IPOMCXOMAT IIOYTH BCE OHMOJOTHYECKHE IIPOIECCHI,
CBOMCTBEHHBIC IS €CTECTBEHHBIX MPECHBIX BOAOEMOB. ITO SKOCHCTEMA, TIOTOMY
9TO0 B HEM €CTh BCE KOMIIOHCHTHI DKOCHUCTEMBI. EE Ha3bIBalOT MCKYCCTBEHHOM,
IIOTOMY YTO OHA CO37aéTCs YSTOBESKOM.

HabmroneHust 3a )KU3HBIO PBIO M PACTCHUI HE TOJIHKO IIOMOTAIOT IOHKMAaTh U
TOOWTh TPHUPOAY, BOCIUTHIBATh XYyHOKECTBEHHBI BKYC, CIIOCOOCTBYIOT
Pa3BUTHIO Y PEOSIT HABBIKOB HAOIONCHUS, YX0/a 32 )KUBBIMH OpraHU3MaMH.



BBenenue

IIpo0JieMa: NCKYCCTBEHHAs SKOCHCTEMA aKBaphuyMa HeE JIOJITOBEYHa O€3 yJacTusl
YeJI0BEKA

Iesb: HAyYNUTHCS MOIIEPKABATH SKOCUCTEMY aKBapuyma

3agaum:

BBISIBUTDH YCJIOBUS JJIUTEIBLHOIO CYIIECTBOBAHUS NCKYCCTBEHHOM 9KOCUCTEMBI
aKBapUyMa;

MIPOBECTHU AKCIIEPUMEHTHI 110 UCCIICIOBAHUIO YCIOBUM;

IIPOBECTHU aHKETUPOBAHUE CPEAN OJHOKIIACCHUKOB, UTOOBI ONIPEICIUTh
3HAQUMMOCThH HAIlIEr0 MCCICIOBAHMS;

MOATOTOBUTH OYKJIET ISl HAUMHAIOIIUX AaKBAPUYMHUCTOB.



BBenenue

I'mmore3a: Eciu co3gaTh B HCKYCCTBEHHOM AKOCUCTEME YCIIOBHUSI ONTHUMAIbHBIC
JUIS1 )KM3HU €€ 00MTaTesed, TO OHA MOKET CYIIECTBOBATh JJIMTEIIBHOE BpEMSsI, TakK
KaK B 3TOM CUTYallMX MPOLECCHI PETYJISAINU OyyT KOHTPOJIUPOBATHCS U
NOAACPKUBATHCA B PE3yJIbTaTe MOHUTOPUHTA TEMIIEPATypPhl, KUCIOTHOCTH,
KECTKOCTH BOJBI.
MeToabl UccJIe10BaAHMS:
Teopemuueckue

"M3y4YE€HHE HCTOPUYECKOrO Marepurajia 00 akBapuymax;

"M3YUYECHHUE CIICIIUATBLHON JTUTEPATYPHI;

"[IOUCK MH(pOpMaLUU B ceT HTEpHET;

")KCIIEPUMEHTHI C IIOMOIIBIO JaTYUKOB Vernier;

"aHKETUPOBAHUE MIIAJIIINX IIKOJIbHHUKOB;

"aHAJIN3 U 0000IICHUE.



BBenenue

MeToabl ucciie10BaHUA:
IIpaxmuueckue

=co3/1aTh poOOTH3HUpOoBaHHOE ycTpoiicTBO NXT, ynpapisieMoro ot JaT4uKoB, JJIs
KOHTPOJISI COCTOSIHUS BOJIbI B AKBAPUYME;

"COCTABUTH TAOJHUIY CPAaBHEHUSI MOKA3aHUMN JTATYUKOB M3y4aE€MOr0 HAMHU
aKBapuyMa ¢ MaT€pUaJIOM IT€YATHBIX KCTOYHUKOB W aHAJIIM30M BOJIOIIPOBOIHOM
BOJIBI;

"BbISIBUTh YPOBEHb BBIJECIISIEMOIO KUCIOPOIA MMUCTUEN U DIIOLCEH;

*C03/1aTh OyKJIET JJIs1 HAYMHAIOIINX aKBAPUYMUCTOB.

HoBu3Ha ncciaenoBaHus — CO3/jaHue U(PPOBOI JIAOOPATOPHUU C UCTIOTb30BAHUEM
natuukoB Vernier u pooora NXT mo uccienoBaHnio KauecTBa Cpebl B
aKBapUyMe M OpPTaHU3AIMA MOHUTOPUHIA 32 €€ COCTOSTHUEM.



B3)  [haga 1. Dxcnenuuus B crpany Mcropuio
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IlepBble yOMHUHAHMS O pa3BEICHUU PbIO CBsizaHbl ¢ ErunTtom m Accupuei.
Eruntsae eme 3a 5-6 ThICAY JET 10 HaIIEH 3pbl ACpkKadd B IpydaxX MHOTHX
HWIBCKUX PBIO, OOJBIIEH YACTHIO SIPKUX MM HEOOBIYHOM (DOPMBI MIJIM MOBEIACHHUS.
ApxuTtekTopsl BaBuiioHa cO3/1aBaliM OTKPBITHIE JEKOPATUBHBIC MPYIbl C pblOaMH
em€é B IX B mo Hamen 3pel. Bo gBopmax misi TexX Ke IeNed yCTaHABIUBAIUCH
KaMEHHbIC Yalu-0acceiHbl. Kurtalickue wuMmeparopbl CoJepkKaid pbIOOK B
POCKOIITHBIX Ba3ax, YKPAIIECHHBIX [[BETAMU JIOTOCA, 4 KPECThAHE TUIEIN U3 PUCOBOU
COJIOMbI KOP3UHBI TAKUE IIJIOTHBIE, YTO BOJIA HE BHUIABAJIACH.



B3)  [haga 1. Dxcnenuuus B crpany Mcropuio
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Taxk BoepBble BO3HMK HHTEPEC K OK30THYCCKHM (OT TPEUYCCKOTO CJI0OBa
«3K30THKa» - MHO3eMHBbIM ) peioaM. K Hauamy XIX Beka copepxkaiu B cocyaax
JMIIb 30JI0TBIX pbI0. X momelnany B KpaCUBbIE CTEKISIHHBIC Ba3bl O€3 TPYHTA H,
KOHEYHO, 0e3 pacteHuil. Torma emeE HE MOHMMAIM POJIM PACTCHUW B JKU3HU
KUBOTHBIX M B3aMMOCBSI3M pPacTeHUN U PhIO B BomoéMe. Jla M caMHuX 30JI0ThIX
pHIOOK HMYEM HE HaJ0 KOPMUTh. MeEHsSH UM  BOAY, OHHM IMTAIOTCS €IO,
YTBEPKAAJIA 3HATOKU TEX JIET.



Q ImaBa 1. Oxcnenunus B crpany Mcropuio
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B 1841 roay nmosiBuics akBapuyM (aHIJI. aquarium) B COBpEMEHHOM ITOHMMaHUHU
3TOrO CJIoBa. B akBapruyMe coAaep KaIuch pacTeHUS U aKBapUYMHBIE PHIOKHU.
Anrmuiickuit yu€ubid Yapa (1791—1868), uzpecten tem, uto B 1829 rony Hauan
BBIpAIIIMBAaTh PACTEHUS B CTEKJISTHHBIX COCY/IaX M TaK CIIY4alHO CTaJl OJHUM U3
MPAPOAUTEIIEN COBPEMEHHOIO aKBapuyMa. Y apJl OCEINUI B CTEKJISHHBIN COCY]
30JI0TBIX PHIOOK BMECTE C PACTCHUEM BAJUIMCHEPUEH. Y UEHBIN clienal O4YE€Hb
BaXHBIN BbIBOJI. OKa3bIBAETCA, phIObI M PACTCHUS JAJIEKO HE BCETJa TaK XOPOIIO
y>KHUBaOTCsl BMecTe. OH MPOBEN JCCATKH IKCIIEPUMEHTOB. ECIN yBEIUYUTD YHUCIIO
pacTeHui — peIOkI 3aJ10XHYTCs. Ecin yopaTh pacTeHus: — ONATh phl0aM HEXOPOIIIO.
A ecnu yBeJIM4IUTh Yuciio pei0? CoBCeM ILIOXO.



[naBa 1. Oxkcnexuums B crpany Ucropuro
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Korga Yapn co3nain nmepBbiil akBapuyM, B KOTOPOM XOPOIIIO JOTOJHSIIN JIPYT
JpyTa ¥ BIWSJIM APYT HA Jpyra pacTE€HUS U pbIObl, MHOTHE YUEHBIE CTAIU
YTBEPKAATh, YTO MBI UMEEM JEJIO C 3aMKHYTHIM MAJIEHBKUM MHPOM.
AKBapruyM — 3TO IpuOOp, U, KaK BCAKHUI MMPUOOP, OH O€3 YeI0BEKa, O€3 €ro
yIIpaBJICHUS — MEPTB. Eciin HEKOTOpOE BpeMs PhIObI U paCTCHUS €IIE U
MPOJOJIKAIOT KUTh, TO  3TO MPOUCXOJIUT IMPOCTO MO UHEPIIHH.

AKBapruyM — 3TO YIPaBJISIEMbIN MPUOOP, U TOJIBKO MPH XOPOIIEM YIPaBICHUH OH
OyZIeT XOpOIIIO U MPABUIBHO Pa0OTATh.
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YrnoMuHaHus 0 3aMOPCKHUX 30JIOTHIX phIOKax B Poccuu BCcTpeyaroTcs yKe B
CBHUJICTENILCTBAX 15 Beka — BpeMeH Benukoro KHs3si MOCKOBCKOro Bacumus
Temuoro. B 1862 rogy Bo Bpems co3ganusi MoCKOBCKOTO 300710TMYECKOTO cajia
BO3HHUKAET UCS YCTPOMCTBa 001IeCTBEHHOTO «AKBapuymax». C 1856 roma
HaYMHAETCS UCTOPHS JIFOOUTENHLCKOr0 akBapuyMa B Poccuu.

B 1864 roay oduimansno Ummneparopckum Pycckum OO1iecTBoM
AKKJIMMATU3aI[MU dKUBOTHBIX U PACTEHUN OPTaHU30BaH MOCKOBCKHUH 300TapK
(3oocan). Ha ero Tepputopru CTpOUTCS ITOMeIIeHue 11l «MopCcKOro
AKBapuyma», OTHAKO M3-3a CJI0KHOCTEH ¢ IOCTABKOM KHWBOTHBIX ITOMEIIICHUE HE
HCIIOJIb3YETCSI IO Ha3HAYEHHMIO.



) [asa l. Jxcnenunus B crpany Ucropuio
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C 1900 mo 1912 rom mroOuTenabCKass aKBapUYMHCTHKA IPUOOPETAET XapakTep
MacCOBOIro X000HM, a pa3BEACHHE aKBAPUYMHBIX pBIO JOCTUTa€T MOYTH
MPOMBIIUICHHBIX MacimTaboB. B stm rogel B MockBe, KueBe u IlerepOypre
OTKPBIBAIOTCSI MAaCCOBBIE€ KJIyObl aKBapUyMMCTOB, BBIXOJAT aKBapUyMHBIE
KYPHAJIbI, YyCTPAUBAIOTCS €KETOJIHbIE AKBAPUYMHBIE BHICTABKH.
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I'maBa 2. Ixkcneauus B CTpaHy XMMHIO

Bona siBiseTcs okuchio Bogopoaa (H20) u cocTouT u3 AByX 4acTei Bogopoja u
OJIHOM YacTu KucJiopoaa. B Boje pacTBOpeHbl MHOTHE BEIIECTBA: KUCIOPOI - 21%,
a30T — 76 %, yriekucisiii ra3z — 0,3%.

Jl1s1 akBapuyma MpUroHa 4yrcTas, mpo3padHas, cojeprkaiias Bce He0OX0IUMbIE
JUIS1 )KU3HHU PAaCTeHUHN U pbl0, MUKPO3JIEMEHTHI BOJIA.




Q F.]]aBa 2. 3KCHQHI/IHHH B CTpaHy XI/IMI/IIO
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N3 [omOoJHUTENBHBIX WCTOYHUKOB MbI BBISICHWIM, YTO UISI aKBapUYMOB
HEMPUTOAHA KOJIO/IE3Has BO/Ia — B HEM CIIMIIIKOM MHOTO coJieii. Henb3st Opath Boay
U3 BOJIOEMOB, B KOTOpPbI€ CITyCKAalOT CBOM OTXOJbI MPEANPUATHS — B HEW Oyner
CJIUIIKOM MHOIO BpPEAHBIX MNpumecer. Boaa u3 CynlOXOOHOW PEKU COHAEPKUT
IUIEHKY U3 Ma3yTa, B HEW MHOTO IIPUMECEN KeJle3a.

[Ipenmnonoxum, 4TO BOJa U3 BOJOIIPOBOJHOIO KpaHa Oy/IeT caMOM JIydIlIen —
BEIb OHA MPOXOJUT HA BOAOIPOBOJIHON CTAHIIUU CHECAATBHYIO OUUCTKY.

Y Hac ObUT B HAIMYMU JAaT4UK KUCIOTHOCTH (pH), mosTomy MBI pemunu
MPOBECTU MCCJIENOBAHUE BOIbI HE TOJBKO B HAalleM aKBapuyme, HO WU
BOJIOIIPOBOAHOM BOJBI C HOMOIIBIO 3TOr0 JaTYUKA.
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. IKCHEAUUHUA B CTPAHY XHUMHUIO

IxcnepumenT 1. U3mepenne kuciaornoctu (pH) Boabl B akBapuyme u

BOJOIIPOBOJIHON BOAbI.

o~

Hnpopmayus uz neuamuvix ucmouHuxkos: JIaTHHCKUMU
OykBaMH 0003HAYarOT TaK HA3bIBAEMYIO AKTUBHYIO
peaknuio Bojibl (0T ciioB pondus Hydrogenii —Bec
BOJOPO/IA).

[Tokazarens kucnorHocty (PH) - oquH U3 cambIx
BaYKHBIX U MHTEPECHBIX JIJIs1 M3YUCHHUS TTOKa3aTeseil B
XAMUH 1 ONONIOTHH. JIeHCTBUTENLHO: BCE BEIIECTBA U
Cpelibl UMEIOT WJIM HEUTPAJIbHBIN YPOBEHb KHUCIOTHOCTH
(pH = 7), niin UMEIOT KUCTOTHYIO CPEAY, SIBISIOTCS
kuciotamu (pH < 7), niam uMeroT MeNoYHyIo cpeny,
aBisitoTcs menodamu (pH > 7).
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Hngopmayus uz newamuvix ucmounuxos: Ilokazarens pH urpaet orpoMHyto
POJIb B )KM3HM KUBOTHBIX M pacTeHuid. B akBapuyme oH KojaeOneTcs B
3aBUCUMOCTH OT MHOTHX IPUYHMH, a 3TH KOJICOAHHS BO3JACHCTBYIOT Ha HAIIIMX
MATOMIIEB JKMOO0 yIydIllas X COCTOSIHUE, JTUOO BbI3bIBast UX THOEIb. PHIObI
HOpPMaJIbHO pa3BUBAIOTCA B Ooiiee y3koil 30He pH 5,5-7,5. Y MoJUHOCKOB
nuamna3oH kojiebanuii pH B mpenenax 4,5-10,5, Ho MHOTHE YIUTKH THOHYT YK€
npu pH 6,5. Ouens yyBCTBUTENIBHBI K KoieOaHusaM pH pacTenus. boabmmHCTBO
BUOB pacTET JIMIb B npeaenax pH 6,5-7,5.



) [hapa 2. JKcneauIus B CTpany XUMHIO
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Memoouka nposedenusn IKcnepumenma

Crauasna Mbl mpuKpenmiy gatduk pH k. po6oTu3npoBaHHOMY YCTPOMCTBY
MINDSTORMS NXT, nanee noakaounin AaTyuk K agantepy Vernier NXT,
apanrtep noacoeauHus k mopty 1 6moka NXT kadenem LEGO NXT, 3zanyctuiun
nporpammy NXT 2,0, noarotoBuiiu nporpamMmmy Jjisi cOopa TaHHBIX COACPKAHUS
KUCJI0pOJa.

B camom Hagase mporpamMMbl poOOT 3aMepsIeT YPOBEHb KUCIOPO/ia B aKBapHyMe.
Pesynbrar — 7,28 %. 3aT€M OpOUCXOIUT 3aMep B EMKOCTH, I7I€ HaXOAUIACh
BOAOMNPOBOAHASA Boja — 8,26%.



PesyabTart: 7,2%




53; I'maBa 2. Jxkcneaunusi B CcTpaHy XMMHIO
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HccaenoBanne BoabI M3 BOAONPOBOAA Pesyabrar: 8,2%
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I'1aBa 2. Ikcneaunus B CTpaHy XMMHIO

MounuTopunr 3a pH
BomxonpoBoanasi
Hopmbl B akBapuyme
BOJIA
pH KHCJIast 1-6
(6-8) peakius
IIeJI0IHAast 7,5-13 7,2 8,26
peakmusi
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BbIBOABI:

1) BoJ1a B HaIlleM aKBapuyMe UMEET HEUTPAIbHBIA YPOBEHb KUCIOTHOCTH, OHA
BIIOJIHE TIpUEMIIEMA JIJIS )KU3HU PHIO.

2) BOJIONIPOBOJIHAS BOJIA UMEET IIEJIOYHYIO CPEy, YTO CBUICTEIBLCTBYET O TOM,
YTO Cpa3y B aKBapuyM BOJOMPOBOIHYIO BOJlY HEJIb3sl HAJIMBATh, €€ HEOOXOAUMO
OTCTauBaTh 2-3 IHSA. DTOT SKCIEPUMEHT NMOATBEPANII €I1I€ U TO, TOYEMY TPYIHO
CMBITh MBUIO C PYK HalllEd BOJOIPOBOAHOU BOJIOM.

Ho, kak okazanock pH odeHb namenumnBa. 1 n3amMeHeHus 3TH, CBA3aHBI C
BPEMEHHOM )KECTKOCTHIO U C KOJIMYECTBOM PACTBOPEHHOTO B BOJIE KUCIIOPO/IA.
[TosTOMy Hala uccieaoBaTeabCcKasi padoTa HE 3aBepIlIeHa, MbI Oy/IeM U TaJIbIIE
MIPOBOAUTH SKCIIEPUMEHTHI.



IaBa 2. Dkcnequnus B CTPaHy XHUMHIO
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JkcnepumMenT 2. U3mepeHue TeMneparypsbl BOAbI B aKBapuyMe
Temrieparypa - 0JiHa U3 CaMbIX BAXKHBIX XapaKTEPUCTUK UCCIETYEMbIX OOBEKTOB.

DU3NYECKHUE MTPOILECCHI, XUMUYECKUE PEAKIIVH, )KUZHEECATEIILHOCTD KUBBIX
OPraHU3MOB, IPUPOIHBIE SIBJIICHUS - BCE COIIPOBOXKIACTCA TEMIIEPATYPHBIMU
N3MCHCHUSIMU.




I'1aBa 2. Ikcneaunus B CTpaHy XMMHIO

Temnepatypa Bojibl, IPU KOTOPOM MOTYT >KUTh T'YNIHU (MMEHHO T'YIIIN HAXOASITCA B
HallleM aKBapuyMe ), HAXOJIUTCSl B OUYEHb IUPOKUX Mpenesnax — ot 15 mo 36 °C.
OnHako cieayeT UMETh B BULY, UTO OT TEMIIEPATYPHI 3aBUCUT POCT U PA3BUTHUE
rynnu. [Ipu oueHs BbIcOKO# Temmieparype (0osiee 26 °C) pazBuTue priOOK
MIPOUCXOAUT YCKOPEHHBIMU TEMIIAMH, OHU PAHO B3POCIIEIOT U CTAHOBATCS
MOJIOBO3PEIBIMU U OBICTPO CTApEIOT. [Ipr 3TOM UX OPOIHBIEC KaYeCTBA OOBIYHO
HE HAOMPAIOT MOJHOW CUJIbI M Besnkosienus. [[pyu moHm:XKeHHON TeMieparype
(menee 20 "C) pbIOKH 4yBCTBYIOT c€0s HETJIOXO, OTHAKO OKpAacKa y HUX
CTAHOBUTCS

MEHEE MHTEHCUBHOW. OnTHMalibHas
TeMrneparypa Bojbl i rynnu— 19—25 °C




Pesyabrar: 19,7°C.
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I'1aBa 2. Ikcneaunus B CTpaHy XMMHIO

BeiBoa: Temrieparypa BOJbI B HAIlIEM aKBapUyM€e COOTBETCTBYET HOpME. Ho
TEMIIEPATyPHBIA PEKUM MOXKET MEHSITHCS, IOATOMY, UTOOBI 00ECIIEUNTh
MOCTOSSHCTBO TEMITEPATYPHOIO PEKUMa, HEOOXOIUMO 000PYI0BATh AKBAPUYM
o0orpeBareieM U TEPMOPETYIISITOPOM.



3. Pe3yabTarbl aHKETHPOBAHHUS

MpbI TpoBe aHKETHUPOBAHUE, B KOTOPOM MPUHSIN y4acThs 42 BTOPOKIIACCHUKA

HaImero JIUIes.

Bonpocel OtBeTHI
Ectb 11 y T€0st akBapuym? Ha-4 yen.
Her-38 gemn.
Xoten Obl Thl IMETh aKBapHyM? Ha-40 gern.
Her-2 gen.
3HaenIb I ThI KaK MPAaBUIHHO YXa)KUBATh 32 aKBAPHLyMOM? Ha-6 gen.
Her-36 gen.

Uro Takoe akBapuym?

DTO NCKYCCTBEHHAsI CHCTEMa, CO3/IaHHAS YEJIOBEKOM- 5 Yell.
JHpyrue oTBeThI-37 ded.

3HaeIIb JU ThI HUCTOPUIO ITOABJICHUA aKBapI/IyMOB?

Ha-2 gen.
Het-40 gen.

Kakas Bozta HeoOX0omuMa 111 akBapuyma?

Uucrasi, onpe/IeIéHHON TeMIIepaTyphl-7 4ell.
Jlpyrue oTBeThI-35 uen.

Hy»xen mu cBet? Ja-42 gen.
Het-0 gen.
Hysxen mu kuciopon? Ha- 34 gen.
Het-8 uen.

KT0 MOeT kuTh B akBapuyme?

AKBapuyMHBIE PBIOKH, YITUTKU-31 ded.
Hpyrue otBeThI-11 vemn.

Kakwne pacteHust MOTyT pacTH B akBapuyMe?

Bomopocnu-19 gern.
JNpyrue oTBeThI-21 ver.




I'naBa 4. [1lnanbl Ha Oyayliee

OnpenesieHue ¢ IOMOIIBIO TaTyrKa Vernier coaepskanue razo00pa3Horo
KHCJIOPO/Ia (02), BBIJICJISIEMOM PAa3HBIMU AKBAPUYMHBIMHU PACTCHUSMU MUCTHUEHN U
aoAeei (MBI y)Ke Hadallyd MOATOTOBKY JIAHHOTO AKCIIEPUMEHTA )




I'naBa 4. [1l1anbl Ha Oyayuiee

M3MepuTh KOHIIEHTPAIIUIO PACTBOPEHHOTO Kucaopoaa (0, ) B BOjC aKBapuyMa,
TaK KaK paCTBOPECHHBIN B BOJIE KUCJIOPO/I - OAUH U3 BaXKHBIX (DAKTOPOB,
OTIPENEISAIOIINX KAYECTBO BOJHOMU CPEIbl, HAMIPSAMYIO CBS3aHHBIN C
KUAZHEACATEIbHOCTHIO OPTaHU3MOB, HACEIISIFOIIMX BOJIOEMBI, B TOM YHCJIE U
aKBapUYyM.




I'naBa 4. [1l1anbl Ha Oyayuiee

Ecim y Hac MOSIBUTCS TaTYMK U3MEPEHUSI AKECTKOCTH BOJIBI, TO MBI BBIIIOJHUM
3aMEphl B HAIlIEM aKBapHUyMe, TaK KakK »KECTKOCTh BOJbI UMEET OOJIbIIIOE 3HAUCHUE
1711 (QU3UO0JIOTHYECKOTO COCTOSIHMS pbl0. OJHUM BUaM phIO HEOOX0auMa

MsITKasi BOAA, IPYTUM — CPEAHEN KECTKOCTH WIIM JaXKe KECTKas.

I1o pe3yabTaraM Hallled UCCIEA0BATEILCKOM PA00THI MbI BHIIIYCTHM OyKJIET
Il HAYMHAKIUX AKBAPUYMHUCTOB, TAK KaK M0 pe3yjJabTraram
AHKETUPOBAHMSA CTAJIO U3BECTHO, YTO HAIIMM OTHOKJIACCHUKAM MHTEPECHO
Y3HATh, KaK MPABUJIbLHO COMEPKATH AKBAPUYM U €ro 00uTaTeIeil.



Crnacu0o0 3a




